Abstract Synovial chondromatosis (SC) is a chronic process, defined as a reactive cartilaginous proliferation, characterized by formation of cartilaginous nodules, usually loose in the joint space of the synovial membrane. It mainly affects large joints such as knee, hip, shoulder, and elbow, commonly in male patients. However, its manifestation in the Temporomandibular joint (TMJ), is a rare finding, occurring predominantly in females. This paper reports a case of a woman who presented to the service of Stomatology complaining of mouth opening limitations and pain in her left pre-auricular region. After clinical and radiographic analyses, the condition was diagnosed as SC of the TMJ. The loose bodies within the TMJ were removed under general anesthesia. Histological and followup features of this lesion are also discussed. To our knowledge, this is the second report of SC of the TMJ in Brazil.
Introduction
Synovial chondromatosis (SC) is a rare condition characterized by the presence of loose cartilaginous bodies, due to the abnormal proliferation of synovial membrane. These bodies can be attached or loose in the articular space. There are several reports of this pathology affecting joints of long bones. In these regions, male patients are most affected. Primary occurrence in the temporomandibular joint (TMJ) is rare in a proportion of female/male 1.5:1 [1] [2] [3] [4] . Most of the cases are unilateral, at the right side with just a few cases of bilateral occurrence [1, [4] [5] [6] [7] [8] [9] [10] .
Regarding the age, the lesion ranges from 39 to 55.4 years old and the symptoms are not pathognomonic. Symptoms could be similar to that of other TMJ disorders, such as swelling on pre-auricular region, pain and limitation or deviation of mandibular movements [3, 8, [11] [12] [13] . Patients can also present clicking and crepitus of the joint. Moreover, luxation of the mandible, displacement of the mandible to the opposite side, inability to close the jaw properly, vertigo, and tinnitus can also present in patients [3] .
According to Guarda-Nardini et al. [5] the first report of SC in TMJ dates from 1933 with a case of a cartilaginous metaplastic process originating in synovial membrane.
SC etiology remains unclear and some authors mention trauma, joint disorder, infection, and inflammatory processes of the TMJ as possible causes of the condition [2, 9, 10, 14] . The more prevalent clinical signs presented by the patients are pain, swelling at the affected TMJ, crepitation, and limitation of jaw movements [1, 10] . Tomography, magnetic resonance imaging (MRI), and orthopantomography are used as diagnostic tools [5] .
The treatment modality should be based on symptoms reported by the patient, structures involved, radiographic findings, and the evolution of the lesion. Removal of the cartilaginous bodies by open surgery with synovectomy [1] is the most recommended approach. Arthroscopy may also be used [10] . We report a case of a SC treated successfully through a surgical approach.
Case Report
A 54-year-old female patient presented at the Odilon Behrens Hospital (OBH), complaining of pain and swelling in her left TMJ, and difficulty of mouth opening. She was attended in our service carrying a Magnetic Resonance Imaging (MRI) exam, with a nonspecific diagnosis of ''TMJ pathology.'' The patient reported previous medical treatment, complaining of an intermittent and spontaneous pain at her left TMJ, with 1 year of evolution, which increased in the last month without any history of trauma. She also reported the presence of bruxism. In that occasion, she was prescribed analgesic and muscle relaxant drugs. However, the symptoms did not present any improvement.
After an extra oral examination, a pre-auricular swelling on left side was observed, followed by spontaneous pain, limited mouth opening (maximum of 20 mm), and mandibular deviation to the left side. Crepitation and exacerbation of the pain on palpation were additional findings. For additional diagnostic information, computed tomography (CT) was requested and revealed the presence of dense and multiple nodules, with some areas of calcification (Fig. 1a) , anterior to left condyle, measuring approximately 35 mm (Fig. 1b) with no signs of temporomandibular dislocation. The TMJ bony structure was preserved.
Based on clinical and imaging findings, a presumptive diagnosis of SC of the left TMJ was proposed.
Under general anesthesia, an L-inverted incision was performed to access the TMJ capsule exposing the articular compartments. After performing the capsule incision, an extravasation of a light-colored and viscous liquid could be observed in a higher amount than the normal physiological of the TMJ content. Cartilaginous bodies were identified at the upper compartment (before the mandibular condyle) and they were completely removed (Fig. 2a) . In a gross view, 11 irregular bodies of various shapes and sizes (the bigger measuring approximately 10 mm), could be identified. They were whitish and with consistency similar to cartilage (Fig. 2b) . The surgical incision was closed in layers. There were no complications in the postoperative period. Tissue specimens were fixed in 10 % buffered formalin and sent for histopathological examination.
Hematoxylin and eosin staining disclosed a lesion characterized by slightly basophilic and irregular tissue interspersed with eosinophilic areas, showing scattered and hyperchromatic cells. The vascularity is scarce and no inflammatory cells could be visualized (Fig. 3a) . Areas resembling hyaline cartilaginous metaplasia with multiple lacunae of different sizes, some of them filled by chondrocytes of variable shape, were visualized. Basophilic areas resembling calcified tissue were also observed (Fig. 3b) . Therefore, histopathological examination was in accordance with the clinical diagnosis of SC.
The patient still remains in clinical and radiographic follow-up. Three years after the surgery, the patient showed reestablishment of TMJ function, mouth opening without pain or limitation ([35 mm), and no evidence of recurrence.
Discussion
Synovial Chondromatosis is a reactive process characterized by the formation of loose cartilaginous bodies, produced by abnormal proliferation of synovial membrane [5] . A literature review of 242 cases showed that SC of TMJ affects mostly women, in a ratio of 1.5:1, mainly between the 4th and 5th decade of life. Generally, SC is unilateral with higher prevalence at the right side [4, [8] [9] [10] , but a few bilateral cases are reported. [1, [5] [6] [7] 15] . The upper compartment of the TMJ is more affected [5] . Our patient presented with the bodies restricted to the upper compartment of her left TMJ.
Although some publications present hypotheses about the etiology of SC, its pathogenesis is still a matter of debate [8, 18] . One work argues that SC is more a reactive metaplastic process than a neoplastic process [16] . Occlusal disorders have been appointed to trigger joint changes, which induce reactive processes [17] . This hypothesis can be considered for the present case, due to her bruxism, maybe producing functional overload to the TMJ. However, it is necessary to take into account the rarity of SC in this site, while bruxism is common in the population. Thus, some other aspects should be involved in the etiology of the SC.
The expression of growth factors is mentioned in the literature, such as the expression of FGFR-1 receptors by chondrocytes of SC, and the association of FGF-2 that seems to promote the lesion growth [18] . The presence of bone morphogenetic proteins (BMPs) in cartilaginous nodules suggests that BMPs synthesized by the synovia and by the loose bodies are able to promote bone and cartilaginous metaplasia, contributing to the pathogenesis of SC [19] . This information clearly warrants more research.
Clinical findings often overlap with the symptoms presented by patients with joint disorders and/or parotid tumors [20] . Pain, pre-auricular swelling, limitation of mandibular movement, and noise are the most commonly reported symptoms [5, 9, 14, 15] Other symptoms such as limitation of mouth opening, deviation to the affected side, occlusal changes, sounds, and closed lock are also found [21] , and were observed in our patient. Although less prevalent, complaints of headaches, vertigo, otalgia, and obstruction of the external auditory canal [22] ; sclerosis of the articular fossa and eminence; resorption of the articular surface of the temporal bone, and thinning of the glenoid fossa and erosion of the temporal bone have also been reported [11, 23] . In the present case these signs and symptoms were not observed.
Nevertheless the condition arises in the intra-articular spaces, and in some cases the SC may extend into the condyle [24] , out of the TMJ capsule [11, 25] or even invade the middle cranial fossa [11, 26] , being locally destructive or present a risk of malignancy [24] .
The clinical findings, mainly in association with intermittent symptomatology and slow growth rate of our patient condition suggests a benign process. The use of auxiliary image exams (radiographs, CT, MRI, and arthroscopy) must be highlighted for differentiating from other conditions like osteoarthritis, osteochondroma, villonodular synovitis, and focal osteochondritis [6] .
Radiographic findings are limited and are present only in 45 % of cases [27] . These data include increased joint space, presence of radiopaque structures, and irregular or sclerotic surfaces of the joint and bony changes. Panoramic X-ray (orthopantomograph) is a good option for this assessment, providing good visualization of the surrounding structures with a lower radiation dose, compared with CT. However, this exam presents a limitation in the tridimensional location of the lesion [10, 23] . CT enables the better definition of the size, shape, and location of the cartilaginous bodies and defines and displays the lesion [23] . As the MRI carried by the patient at her first appointment pointed out only a generic ''TMJ pathology'', we opted to request CT images. They were essential to establish the tridimensional position of the lesion, guiding the surgical approach and the removal of the loose bodies. However, we must take into account that the MRI is absent of ionizing radiation [1, 10] , and can be enough for the assessment of cartilage degeneration [2] , determination of the borders of the lesion and of surrounding structures, and the distension of the joint capsule [14] . Nevertheless, bony structures cannot be visualized clearly. The evolution of diagnostic image tools, particularly CT and MRI, will probably be helpful for the increase in the number of diagnoses of SC in the near future.
Another method rarely used for diagnosis, but also included among the forms of treatment, is arthroscopy [15] . It allows the visual inspection of intra-articular compartments and of the cartilaginous bodies [3, 12, 14, 28] .
SC treatment depends on the size of the nodules, structures involved, and the extent of the lesion. Although there are reports of clinical and imaging follow-up (when there is no interference in jaw functions) [29] , the first choice of treatment, by most authors, is the removal of the cartilaginous bodies, through arthroscopic or open surgery, combined with synovectomy [2, 5, 9, 11, 14, 15, 26] .
Surgical treatment was the method of choice in the presence of symptomatology and calcified lesions with considerable dimensions. When the lesion involves other joint structures, it should be treated more aggressively.
Besides clinical and imaginological features, the histopathological examination is a very important tool for the final diagnosis. Histological sections shows nodular hyaline fibrocartilaginous fragments with variable cellularity of clustered chondrocytes. Focal atypical chondrocytes exhibiting nuclear pleomorphism, bizarre and binucleated cells, and myxoid change of the matrix are commonly seen only as a focal phenomenon [30, 31] . Areas of calcification and ossification may also be present. Malignant transformation of SC to a chondrosarcoma is rare and its progression has been recently reported by some authors [30, 32, 33] . The follow-up period of SC is variable. However, periods of follow-up ranging from 1 month to 18 years are reported [5] .
Although rare, recurrences can occur [15, 34, 35] . Thus, regardless of treatment modality, it is imperative to proceed to complete removal of the cartilaginous nodules and synovia [4, 36] . The assessment of synovia as well as its removal seems to be associated with the prevention of SC recurrence [34, 35] .
Conclusion
Indeed, SC is a rare pathological entity, especially in TMJ. To our knowledge this is the second case reported in Brazil. Thus, as clinical and imaging findings of SC may be inaccurate or very similar to other joint diseases, it is important to search for a diagnosis method that provides the best view of the structures involved in the lesion. In all cases, histological examination is very important to the establishment of the final diagnosis. Its association with the clinical and imaginological findings allows for a better and less empiric professional approach.
